
Engineering Underground
A Descrl ptlon of Lamb Leer Cableway

By N. V. BALDWIN

THE building of an underground aerial Anchoragzes were of pan-ainount import-
cableway presents many unusual eng'ineer— anee. On the east side a natural anchorage
ing problems. The one now installed in was found conveniently situated in the form

Lamb Leer Cavern was first considered last of 25 feet of suspended aragonite floor which

year in order that visitors to the B.S.A. had been left in 1880 by minors tunnelling to

Summer Meeting might explore this magnifi- provide a more easy approaeli to the entrance

cent cave with the least amount of effort. of the main elianibei: it is of interest to

Reference to the map on page 71 V01‘ 1 note that such an example of aragonite is

No_ 2 of H Caves and Caving H W111 indicate seldoin found, except in thin seams, whereas

that the entrance and exit passages, to and the one which proved so useful is no less

from the main chamber, terminate at levels mil" tW91"(‘ l“ “ h“ S l" tl‘ lCkm‘ S5- TW° 55

67 and 25 feet respectively from the flow of feet wire slings were made to encircle the

the chamber. Formerly, the only way of

crossing the chamber was by a rope ladder
'

" ’

to the bottom, and a eowespondingz rather
"

‘ i

shorter ascent on the far side. in 1880 a

timber windlass was erected b_v Mr. James
_

i‘ '_
l\I('Murtrie and this was used for a few years .

to lower visitors down 67 feet to the bottom _;‘ . r
‘

\

.- .95’:
of the chamber. About the hegzinning of - I
this century it became unsafe and was re-

'
'4;

t

‘ ‘

cently removed with the exception of the

platform.
'

The problem was to make a safe means of . If“
transport across the chamber, and for this _}

purpose a number of alternative schemes A.
_

were considered. Amongst other methods ‘ T’

\ve considered the possibility of constructing
-' Q.’

l

a bridge or ladder, but, it was finally decided '7' -

that an overhead eableway would best meet »

,
_

the requirements. ;
g»

Steel construction was decided upon, em-
’

W‘ -“ F”

ploying tubular scaffolding for both landing
‘

.
'3

platforms and for the main trestle on the "

,

east side. As detailed drawings were e0n- ~, .

sidered impracticable, this form of eonstruc—
.

‘
i .‘

‘
l’ ‘

tion was found excellently adaptable. ,.,,m_‘ ,1.’ K_ ,.m,W"_
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suspended floor, one for the suspension rope, 'l‘ he liability for water to collect in the

and the secoiid as an anchor for the trestle. approach passagre necessitated a stone drain

On the west side we were not so fortunate being‘ built under the platform.

‘lhd 3 Shhsmhthll ring ilhchhmge had to he llaving completed the trestle and plat-
t="""hted hm’ the Side "f the P“ SS“ i~"“ “ "“ -V form on the east side, attention was next

Sohle tW€"l"“ feet fmlh the ° ht"“ “ “ "- This directed to the main two and a quarter inch
distance was selected in view of the very SW01 W;,.e(.ab1(,’ The two feet S1i,,gS1m(1
shattered condition of the rock on this side been placed in lmsmon and each fitted with
“ ll the mill" f'h“ h1heh

_

suitable riggiiig screws. Where the cable
A Sh1"‘ ° -V ‘ h‘h° htC‘ l lhilt “hr Celhli" hhe

was liable to eliale. it was bound and sup-
should ]'1lIl1 aloin: the nor-tr side of bothlen» pmwd ml woudon Chocks’
trance illlf exit )£tSS£‘ l“ 'CS i‘ we were to e ear . . . .

an Obstacle On thle we; Sid“ Uwiiigx to the restricted space in the first

A A .

vei-tieal shaft and also the \Vl’,lg‘lii of cable,
This completed. lists oi stores and tools

.
.

'

.

,
it was at first thoiiglit advisable to uncoil

were prepared. l‘ he transport of the stores
I _ ‘ _f‘ U _ 1 H 4‘

.

1 pt. ,I,} .V

froiii the sLii'l‘ :ice to the site called for con»
W l H M” all ‘ ml lm 1 ll] H mm 10"’ Us

siderable labour and was not without its
was llw easmst Wily’ but It wmhll have ho-

liazards. especially when it is i-eineinbered hon“ , 0xtre.“ ml‘V dlhty so we (lchhled to who
that 8lllIH£Il(‘ l‘ ltll had to pass tl1]‘ ()l1"'l] :1 hole

It down In one .mml)1hte um] hound m

entrance only tweiitv inches square: '|‘ubes
mun” The W” was Snlllmrled .011 lwh

‘

.

'
‘ tubes and Elllllollflll we had some difficulty

longer than 12 ‘feet would not pass the turn
4 . . .

I Y
.

‘

at the bottom of the first 60 foot \'ei*tical
m pmvelmng kmks It was mmltufllb ted

shaft. A point lialt'\\'a_V down this shaft

proved the l)l§1‘,‘£(’ Si obstacle, where the \\'ind~

lug driini. 18 niches in dianieter. l)(‘ (‘ tllllP
_

vvedgred and only passed throiigzh after the

face of the rock had been cut away with a

ehisel and sh-il;re. To do this in such a eon-

tined space. liziiigziiig from 21 rope. ].)1'0\'('(l a

long and perspiring process.

\Norl< on the trestle proceeded without

incident and the use of Vertical and lioi'izoi1— ',
tal screws U1‘ jacks prorlueetl a \‘ &‘ l'_\’ ri;_i'id
structure.

THE ’ l‘ AKE-()l<‘ l<‘ l’ liA’ l‘ l*‘ ()RM

Our attention was next directed to inaking
‘

a suitable take-off platt'oi-ni, and llt'I‘ (* we
"'

decided to niake use of what reniaiiied of the

old timber ])l{Llf0l‘ lll. hlxaiiiiiiatioii showed lying.‘
that all lioi'i'/.oiital nieinbers of Mt-ndip ‘ ,3;

Spruce were sound, even after nearly 60 '\‘%v“
years, but the vertical inenibers were all in "

'

a state of decay. We decided, tliei'efoi'e. to 1
support the lioi'i'/.oiital nienibers with steel i »

tubes tied back to the trestle, the tinibcrs .3 ._ 5

themselves being‘ employed to hold the new ._..

l

I

decking‘ Plllliufi I-.'. K. iv-i.:m...i.
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over the 9" Pitchpine capsill and temporarily Vented him doing any further work in the

anchored in the passageway on the west cave.

Sld(’-- l have alreadv l'(‘ l(‘ l'l'P(l to the fact that in

Wlth lhls <'lee01“ l’ llShC‘ l» We VlS1l«‘!llS0<l m-dor to clear a projectioii on the side of the

“e1'ly eelllplelilohi but thls Wile’ 110* W he- cavc it was necessary for our centre line to

l“ the first Place all 01"‘ Werk UP ‘50 thls he as far over to the right hand side of the

Pelht eolllfl he reached Without an)’ l‘ll"1h- passage as possible, but as the position of

illg other than the first sixty feet Shaft. the anchorage had to be some twelve feet

Whereas HOW We had, Pitch “ I119, $0 elm’/1‘ the from the eiitrancc, a good deal of advantage
greet ehemheh hy the 67 feet F0139 lfli<l<le1‘~ was lost, as we found with the rope in place,
This meant a life line. ctc., and which was that the carriage would fgui the prgjeeting
W01‘ Se.~ del?1.V~ lle1‘ll'3lll?"'l.\' When ll lS l'e1l|e1I1- rock. To overcome this we diverted the line

bered that all the work could only be done of the main 1-ope by eons“ -uetjng 3, hm-i.

fl11I'lT1g' € \'€hl11E§ S fiml W€ € l<€ 11ClS- xontal trestle, forniing part of and above the

_ H _

landing platform. This we reveal screwed
ATENHOUR IASI‘ horizontally and strutted to a tubular an-

On the West Slde 0111' firslv 30h W35 the chorage, eight feet inside the passage. To

el1eh01‘ege- 'l‘ hlS l5 the Usual "h1£’ LeWlS this trestle we also attached the return

bolt, thirteen inches from the neck to the puiiey for the winding 1-0pes_
end of Shank‘ Cutting the hole took ten The work in erecting this landing platform

h_°m's7 hard work’ made uMm,nf0rt_ab]e_ by the proved both uiiconifortable and arduous. diu-

tact that the _paSSa_ge at thls pom,‘ Is Only to the constant dripping of water and to the

hlgh enough "1 whlch to kn,ee1' fact that the cave face at this point is prac-

_

We_alSf) encflufltered (lune ,3“ mlmber of
tically vertical for 25 feet with few ledges

dlffieu.It1e_s 1" bmldmg the landmg p1atf°n_n to which the platform could be fixed with
on this side. In the first place the rock is

any degree of security.
badly shattered and loose, making it necess-

_

ary to exercise caution in fixing tubes with It Should be mentmned that fl”.°“gh°_“l
reveal screws. It was here that we lust H

the whole of our work we hadto depend for

Very Valuable member of our party’ “ ih,-L,w_ the most part, upon the light from one small

head, who had a miraculous escape from in- acetylene flare and em1dles'

‘ iii.
_

With the platform and aiiuliorage on the
J Iiimediateiy in from gf the passage (point west side completed, we turned our attention

N on map)_ is 3 image piece of Suspended to the winch and operating gear. The winch

rock and to the side of this we intended to hfl1‘1‘el Wllrh lY1‘EeRTfll eighteen hleh Cllelllelef

Sn-iii, the iandiiig piiitfoi-iii, Vvhitehead, in brake drum, was positioned between the four

climbing to take this strut, grasped a ledge legs Of the trestle and Was Supported hy tW°

of rock, when the whole piece, approximately S'fi1|!<l?1I‘ (l SWl"el e0l1DllY1{-fS- TW0'lheh 011'“

two feet square, eame away and he fell 20 side diameter brass bushes were secured and

feet to the bottom of the chamber, The turned to suit the diameter of the winch

sound of failing 1-oek was terrifying, The shaft. This proved extremely satisfactory

working party on this occasion only com. and easy to assemble as we were able to use

prised four in number. The rest of us im- Sifllltlflrd e0‘1Plll1L’ S Whleh Were ?1lS0 Self-

inediately climbed down as quickly as possi— aligning-
ble apprehensive of what we should find, and It will be seen that we were creating an

I can say that we were all very relieved when ordinary main and tail haulage except that.

we found him unharmed except for a bruised usually with a haulage of this type, two

leg and shoulder. This unfortunately pre— separate winding drums are employed,
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whereas in our case both ropes would be ’ |‘ liis was our final piece ol‘ work and on

wound and unwound simultaneously on the July 22nd the rablcway was officially opened
same barrel. To keep the two ropes separ~ in the presence of Mr. Bariies and others, by
ated, :1 one inch thick hard wood split flange, our old friend Mr. Baleh, siispeiided in mid-
(clamped by a steel band, was placed in the air from the eeiitre ot the great ehaniher.
centre of the drum‘ lllllemetieally’ we calm" '|‘ lic whole of the work, iiem-ssitziliiigr 28
lined that when one section of the drum was visits. was carried out liv foiirteeii members
fun We shfmld be wm_dml‘r rope m_ faSte_r than of the Wessex (‘ave (i‘ lub. exteiidiiu: over a
‘ t was P‘“ ‘ l "‘ “ »~ "‘ 1“ “ "‘ l‘” “ ' *0 9‘ ¥=’ h‘ 1° “ ° f period from May 17th to Julv l91h, with a
rope‘ ‘ VG filwred’ however’ that there would total workinrr time of approxiiiiately 60
be sufficlmlt Slack in the hmfling rapes to hours. We i1tiliso<l3T0 feet of two-inch steel
compensate for this and our assumption

Scaffolding’ M 1_0\,0alN1 Screws 260 feet of
proved Correct‘

one-inch and 300 feet of two-zind-a~quarter
AS the C<"U‘1'i11g9 011 U19 East Side llild $0 ineli steel wire rope, etc., at :1 total cost of

lend its passenger within a few feet of the £ 64 ()5 ()d_
trestle’ the angle of the main rope with the

ln ('0IlCl11\'l()Il I should like to ])‘ lV tribute

1223:? :;1:;::%:.:::.;::: :’ :::1:.:?:.: ::.:*:.:‘:::: 73
main rope of eight feet and we did not wish

‘ Oi lilo” ‘ fl “ fl ll‘: i1» l§f_nn(‘p m "_m_k.mgi “ W

to reduce this owing to the increased stresses wemu‘ _l4”‘eldlw0ll\ lmlunedl and lmltlcu ally
involved. The load on the hauling; rope with

N l“ %M,§‘ W," ‘ l Gavel’ J’ “ ' Du,“ {’ :A'. wads‘

the carriage at this point was calculated at lvorth’ .h' “ ‘ “ Hull” an.d A." It “ hltehefld
.

.
tor their loval and eoiiscieiitioiis support.approximately 300 pounds, so that it was

‘

obvious that a holding: brake was iiecessary.
Again we utilised a staiidard swivel 1-oupling,
and made an effective footbrake by elampiiig "

'

- i

'

a wood block to a length of two-inch tube. '

'l‘ o this tube we fixed a wire sling: to a llll1;."('(l « -

.

‘

pedal on the platforin. 'l'wo winding: liaiiilles " ’

were employed, one on each side of the ‘

,‘ . .

trestle.
_

l

3.»-Q.

THE CARRIAGE.

Finally we came to the design of the
« WU

carriag'e. We could have employed aii Ul'(llil- 5.
_,

_'

ary “ B0son’ s chair” but to ;.v;et in and out of " *3
5

this would have presented some diti‘iei1lt_v and

danger. lt was th€ 1‘ ef0l’(‘. decided that the - i
i

-

carriage must be of some rigid eoiisti-iietioii 2
*

_,;_____._H_V,

in which the passenger could sit quite safely ,

‘

without beiiigr strapped iii. A 1'9ci&1ll;.g'lll2lI‘ .. .

timber carriage with a Sll(llIl§." seat was lIlil(lE‘ , '7//"’
’

~ ‘ -».

carried at eacli (‘,()I'Yl9Y‘ by :iii;;'le-iroii l)1'()L1;."l1t /” /7
,

to a centre point to which was fitted a piii /
i

_
,

for attaeliiiigz to the hook of the bogey. 'l‘ he
, l , .j

carriage had to be made in sections and M "~“ "vv‘ . -

"i
‘

assembled on site.
,.,,“ ,,_ ,3-_ K.T,",M,,_

-
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